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LEARNING FEATURES ON ACCELERATION DATA 
FOR FALL RISK COMPUTER-AIDED DIAGNOSIS
M.P. Ponti1, C.L. Oliveira2, P. Bet2, P.C. Castro2, 1. 
Universidade de São Paulo - USP, São Carlos, São Paulo, 
Brazil, 2. Gerontology, Federal University of São Carlos - 
UFSCar, São Carlos, São Paulo, Brazil
Background: it is often difficult to engineer features that 
can successfully use acceleration data in order to discrimi-
nate fallers and non-fallers, due to the variance of the sam-
ple. Recent studies combine time-frequency analysis - that 
describes how the signal changes over time -, and feature 
learning directly from the data using convolutional neural 
networks, a state-of-the-art tool for this purpose. Objectives: 
analyze the differences on the time-frequency features learned 
between fallers and non-fallers using only acceleration data, 
and how much the learned features are capable of general-
ize for unknown data. Method: 25 elderly volunteers (12 
fallers) performed the Timed Up and Go Test at least twice, 
wearing a tri-axial acceleration sensor attached to their waist 
(center of mass). The spectrogram (a time-frequency analy-
sis) of each signal obtained by each volunteer was then cre-
ated. Afterwards, the spectrograms served as input to train 
a convolutional neural network using 5 cross-validation 
repetitions, in order to learn the features directly from the 
data, and analyze the generalization obtained by the features. 
Results: the use of learned features could discriminate indi-
vidual volunteers according to their groups. Furthermore, the 
neural network trained with part of the data was capable of 
generalization for signals obtained from volunteers that were 
not used to train the network. Conclusion: as pointed out by 
previous studies, time-frequency information is important on 
analyzing acceleration data. However, feature learning seems 
to be crucial in order to obtain relevant features capable of 
discriminate and generalize information about fall risk.
DESIGNING TARGETED FALLS PREVENTION AND 
MITIGATION PLANS FOR NURSING HOMES
H. Hosseini, Health and Public Affairs, Penn State 
University, Middletown, Pennsylvania
Falls among the elderly are a major public health con-
cern: They result in $30 billion in direct US healthcare costs 
annually, and take an immense psychological and physical 
toll on the elderly. Particularly concerning are falls nursing 
home settings, which account for three times as many falls 
in adults over 65 than in any other setting. The efficacy of 
falls prediction tools and prevention plans currently in popu-
lar use is questionable. We hypothesized that tailoring falls 
prevention and response plans to nursing home profit model 
(for- or non-profit) and ownership type (public, private, 
franchise) would greatly improve effectiveness of general 
plans. To this end, we extracted data from existing govern-
ment databases, collected qualitative data through structured 
interviews with home employees, and collected novel quan-
titative data through web surveys from a representative sam-
ple of 40 Pennsylvania nursing homes about prevention and 
mitigation protocols, population and facility characteristics, 
and falls outcome metrics. We analyzed fall-related risk fac-
tors that we scored and used to build multivariate logistic 
regression models to predict falls rates, and subsequently 
used to build multilevel logistic regression multivariate 
models to pinpoint the influence of facility type. We found a 
significant correlation between facility ownership and profit 
type and falls rates and outcomes. Armed with these analyti-
cal insights, we formulated improved falls prevention plans 
targeted to home types to achieve better falls outcomes as 
predicted by the models. Finally, we quantify the predicted 
impact of implementing these targeted plans on fall rates and 
outcomes in the homes in our study.
DAILY MOBILITY IN FRAIL NOT-DISABLE 
COMMUNITY DWELLING OLDER PERSONS: THE 
INCHIANTI-FARSEEING STUDY
M. Colpo1,3, M. Baccini1,3, S. Mellone2, L. Chiari2, G. Sini1, 
S. Bandinelli1, 1. Geriatric, Azienda Sanitaria Firenze, 
Florenze, Italy, Italy, 2. University of Bologna, Bologna, 
Italy, 3. University of Firenze, Firenze, Italy
Purpose and methods: Daily Physical Activity (DPA) 
can be estimated by inertial sensors built in a commercial 
smathphone. Processing algorithms can be developed that 
quantify walking time. One of the features of frailty is the 
reduce amount of time dedicated to different DPA. 168 
elderly subjects (87F; 79.6±6.6ys, MMSE 27.3±1.8) wore a 
Samsung Galaxy SII/III placed in a belt-pocket on the back 
for at least 5  days during day time. We present results on 
daily average time spent in walking (WT) or other activi-
ties (OAT) according to frailty status, assessed by Fried’s 
criteria (FC). Associations were assessed by regression mod-
els. Results: 17/168 subjects met the criteria for frailty. As 
expected, frail participants had shorter WT (55.5±25.1min-
utes vs 109.4±44.1minutes, p<0.001) but similar OAT 
(143.7±60.3minutes vs 169.8±53.2minutes, p=0.153) com-
pared to non-frail participants. Focusing on specific FC 
criteria, after adjusting for age and sex, “Exhaustion”, “Low-
Physical-Activity” and “Walking speed” were related to WT 
(p<0.001) while none criteria were found associated with 
OAT (p>0.130). Conclusions: Development of smarthphone 
technology can improve assessment of mobility during daily 
life in elderly community dwelling. One peculiar aspect of 
frailty is related to a shorter WT but is not associated with 
a OAT usually needed for ADL. The spread of mobile and 
wearable devices and the development of advanced estima-
tors can help early identification of subjects at risk of frailty 
by monitoring daily living activities.
ASSOCIATION OF FRAILTY WITH NUTRITIONAL 
STATUS ASSESSED BY MINI-NUTRITIONAL 
ASSESSMENT AND MNA-SF
V.E. Closs, R.D. Rosa, R.G. Deon, L.S. Rosemberg, 
B.G. Ettrich, I. Filho, C.H. Schwanke, Geriatrics and 
Gerontology Institute (IGG), PUCRS, Porto Alegre, RS, 
Brazil
Background: nutrition status and frailty are closely related. 
So, it is very important to easily recognize older people at 
risk of malnourish/malnourished, especially those assisted 
at primary healthcare, to manage this condition. The objec-
tive of the study was to determine the association between 
frailty and the mini-nutritional assessment (MNA) and the 
MNA short form (MNA-SF) in older people. Methods: 
we conducted a cross-sectional study with 539 individuals 
aged 60 years or more. Nutritional status was determinate 
by MNA and MNA-SF. The presence of frailty was veri-
fied through the components of Fried et al. phenotype, i.e., 
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